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Abstract 
This paper examines the factors affecting bank profitability. We use a sample of US 
banks over the period 2002-2014, and measure profitability using both return on assets (ROA) 
and return on equity (ROE). We find that banks have higher profitability when they have: (1) a 
lower loans to total assets ratio, (2) a lower customer deposits to total liabilities ratio, (3) a lower 
nonperforming loans to gross loans ratio, (4) higher efficiency, and (5) higher revenue 
diversification. We also find that better-capitalized banks have higher profitability, but only when 
we measure profitability using ROA. Finally, we find that the relationship between several 
variables and bank profitability differs across banks of different size and over different sample 
periods. 
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1 Introduction 
There are thousands of banks in the US, and they play important roles in economic 
activities. Banks collect money from those who have it spare and lend to those who need it.  In 
other words, banks convert deposits to productive investments as a way to facilitate economic 
growth (Levine et al., 2000). An efficient banking system should be able to make considerable 
profit, offer high quality service to customers, and have sufficient funds to lend to borrowers. 
Many researchers have studied the determinants of bank profitability. For example, 
Goddard et al. (2004) find that a bank’s size could be a determinant of bank profitability. Berger 
et al. (1994) find that there is a positive relationship between capital ratio and bank profitability, 
while Hoffmanm et al. (2011) find the opposite results. Furthermore, Heslem et al. (1969) collect 
the balance sheets and income statements information of all the member banks of the Federal 
Reserve System. Their study indicates that most of the financial ratios are strongly linked to bank 
profitability, especially capital ratio, bank size, loans-to-assets ratio and interest expense. 
In this paper, we analyze the financial data of US banks to examine the bank-specific 
determinants of profitability. We select variables following Trujillo-Ponce (2013), who 
investigates the bank-specific and macro-environment determinants of bank profitability utilizing 
a regression model. Using data from the Spanish banking industry from 1999 to 2009, Trujillo-
Ponce finds that bank profitability is affected by eleven variables, including bank size, 
capitalization, interest rates and inflation. 
Our study differs from Trujillo-Ponce (2013) in the following ways. First, we use data 
from the US banking industry. Second, our sample period goes from 2002 to 2014. Hence we are 
able to separately examine data for the crisis period of 2007 to 2009. Finally, we separately 
examine data for banks of different size. 
We use the SPSS software to run linear regressions and measure profitability using both 
return on assets (ROA) and return on equity (ROE). ROA is defined as the ratio of profit to 
assets. It reflects the ability of bank management to generate profits using assets. ROE is defined 
as the ratio of profit to shareholder equity. Given that ROA may be biased due to off-balance-
sheet activities and that ROE disregards the risks associated with financial leverage, we choose to 
employ both profitability measures. 
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This paper proceeds as follows. Section 2 reviews several important empirical studies and 
develops our research hypotheses. Section 3 describes the data and methods used with important 
variables explained. Section 4 reports the results and discusses the results we obtained. Section 5 
gives the summary. 
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2 Literature review and research hypotheses 
In this sector, we review the existing empirical research regarding the profitability of a 
bank. Based on those studies, we can have a comprehensive understanding of the determinants of 
bank profitability. These determinants can be divided into two categories. The first category 
contains bank-specific determinants, such as the managerial effects, the balance sheet and income 
statement of each bank. The second category contains factors that cannot be controlled by a bank, 
such as regulations and macro-economic factors. After reviewing the work of Trujillo-Ponce 
(2013) on the Spanish banks, we decide to focus on bank-specific determinants and we discuss 
the seven main determinants as follows. 
2.1 Size 
Several papers examine the effect of bank size on bank profitability. Goddard (2004) 
finds that a bank’s size could directly determine a bank’s profitability. According to Goddard, a 
bank’s profitability initially increases with size due to the scale economy but declines if the size 
exceeds a threshold level—the exhaustion of the scale economy and bureaucratic managerial style 
could lead to performance inefficiency. Berger (1994) and Humphrey (1997) find that, in general, 
large banks perform better than small banks, but it is less clear whether large banks benefit from 
the scale economy. They state that better practice in terms of technology and management 
structure is more important than the scale efficiency. 
With profitability initially increasing with size and then declining for the diseconomies of 
scale, we come up with two hypotheses to be tested as to the bank size’s effects on the bank 
profitability. 
Hypothesis 1a: There is a positive relationship between bank size and bank profitability. 
Hypothesis 1b: There is a negative relationship between bank size and bank profitability. 
2.2 Capitalization 
Let’s consider a perfect capital market according to Modigliani and Miller (1958), that is, 
the capital market has no tax, no transaction costs, and no bankruptcy costs or information 
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asymmetry. If we increase the equity to decrease the leverage level, financial risk would be 
reduced but the return on equity will decrease as well. So in a perfect capital market, as the 
capital ratio increases, the return on equity will go down. 
Of course the capital market is not perfect in a real world. Bourke (1989) argues that 
capital ratio is positively related to bank profitability1. Berger (1995) points to the expected 
bankruptcy cost hypothesis. He argues that when the capital ratio is low, expected bankruptcy 
costs would be higher. An increase in capital ratio could reduce the probability of failure and 
lower the bankruptcy risk because the interest expense would be reduced given the lower leverage 
level. Bikker and Hu (2002) and Goddard et al. (2004) find a positive relationship between capital 
ratio and profitability. They argue that capital, being the own funds for banks’ operations, plays a 
safety role in the financing process.  Hence we expect a positive relationship between capital and 
bank profitability. 
Hypothesis 2: There is a positive relationship between capital and bank profitability. 
2.3 Asset structure 
Previous studies usually find a positive relationship between loans and ROA. Banks issue 
more loans to generate more interest income and high profit (e.g., Abreu and Mendes, 2002). This 
is despite the operational costs related to the lending activities. 
A high loans-to-assets ratio indicates that a bank is issuing more loans and generating 
more income. Conversely, a low loans-to-assets ratio means that the bank makes less income, 
which indicates that the bank is not using its assets to generate income. However, a high loans-to-
assets ratio puts the bank at high liquidity risk.  
With respect to the asset structure, Naceur (2003) finds that interest margin and bank 
loans have a positive impact on bank profitability, while Husni (2011) argues that it is the high 
deposit level rather than loan ratio that improves bank profitability.  Considering the literature, we 
expect a positive relationship. 
Hypothesis 3: There is a positive relationship between the loans-to-assets ratio and bank 
profitability. 
                                                      
1   Bourke (1989) tests this hypothesis in his work for European, Australian and North American banks, finding 
empirical support for this positive relationship between capital and profitability. 
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2.4 Financial structure 
The growth in credit markets and international finance markets may lead to a “deposit 
war” among the banks in the US. High deposits from customers are the basis to issue more loans 
and investments. More deposits make bank more flexible in financial decisions and less exposed 
to bankruptcy risk. Moreover, deposits are more stable and less expensive compared with 
borrowed funds. Therefore, we conjecture that more deposits from customers mean high bank 
profitability (Rasiah 2010)2. We state our hypothesis as follow. 
Hypothesis 4a: There is a positive relationship between deposits and bank profitability. 
However, deposits are still liabilities for the bank. If defaults occur in loan repayment, 
banks may not have abilities to repay depositors. High liquidity pressure leads to operation 
inefficiency and reduces profits. Especially in financial crisis period, banks with high leverage 
would lead to collapse. Moreover, in order to attract more deposits, banks may increase the basic 
interests, which will squeeze the profit margin. Therefore, we examine whether the high growth 
in deposit may sacrifice the profit of banks by testing the second hypothesis. 
Hypothesis 4b: There is a negative relationship between deposits and bank profitability. 
2.5 Asset quality 
Previous studies find that the quality of assets on the balance sheet directly affects bank 
profitability. Banks are highly vulnerable to credit risk. Issuing high-risk loans can lead to an 
increase in doubtful assets on the balance sheet, the return on which cannot be guaranteed 
(Bourke, 1989). Meanwhile, more doubtful assets need more provisions for loan and lease losses. 
Such provisions reduce bank profitability. So we have the following hypothesis. 
Hypothesis 5a: There is a positive relationship between the quality of bank assets and 
bank profitability. 
On the other hand, high-risk loans mean high interest rates. If the assets are well managed 
and the returns can cover the high risks, profitability may increase. Furthermore, the credit 
assessment and management input will cost less if the loans are well priced considering the risk. 
Thus, we consider an opposite hypothesis. 
                                                      
2    Rasiah concludes that the main source of fund mobilizing by the bank is deposits, and banks offer different types of 
deposits to customers and financial institutions. Among the various sources of funds for the banks, deposits are the 
cheapest and the easiest to mobilize. Thus deposits affect bank profitability. 
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Hypothesis 5b: There is a negative relationship between the quality of bank asset and 
bank profitability. 
2.6 Efficiency 
Efficiency in delivering banking services is another important determinant of bank 
profitability. The cost-to-income ratio is included as a proxy for efficiency. This ratio is driven by 
the managerial efficiency. The concept of managerial efficiency refers to the ability of a bank to 
maximize profits or minimize costs in a given circumstance. 
Several previous papers have examined the impact of different factors on banks’ cost 
efficiency. Fries and Taci (2005) analyze banks from various transition countries, Sensarma 
(2006) studies the Indian banking sector and Kraft, Hofler and Payne (2006) focus on Croatian 
banks. These papers largely concentrate on the impact of ownership on managerial efficiency. 
Williams and Nguyen (2005) analyze profit efficiency and bank governance in South East Asia. 
In this paper, we test whether there is a relationship between efficiency and bank profitability by 
assuming: 
Hypothesis 6: There is a positive relationship between efficiency and bank profitability. 
2.7 Revenue diversification 
Diversification is particularly important for a bank, given its nature as a financial 
institution. Risk management is an integral part in the banking systems. In order to reduce 
financial risks, bank managers would not put all eggs in one basket—banks should not earn 
profits only from interest income. Indeed, the decline in the net interest margins in recent years 
has forced banks to diversify their income resources. The US banking industry has been moving 
away from traditional revenue sources and toward fee income, trading revenue, service charges, 
and other noninterest income. Among the papers arguing that diversification is beneficial, Khanna 
and Tice (2001) state that the reduced risk provided by diversification makes firms easier to 
transfer capital resources away from trouble investments. Other benefits include economies of 
scope, tax shield through high leverage ratio and efficient use of internal capital market.  
On the other hand, diversification costs may overturn the above hypothesis. 
Diversification costs can stem from agency problems (Jensen 1986), inefficient allocation of 
internal capital market (Lamont 1997) and legal restrictions on the diversification activities. 
Moreover, equity-holders care more about the return on their equity and might prefer risker 
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portfolio than debt-holders. They may pressure bank management to reduce diversification 
activities. Thus, whether diversification benefits outweigh costs is an empirical question. 
Acharya, Hasan, and Saunders (2002) find that diversification reduces bank returns. Elsas et al. 
(2010) find a non-linear relationship between diversification and bank performance. On the basis 
of those findings, we propose two hypotheses: 
Hypothesis 7a: There is a positive relationship between the revenue diversification and 
bank profitability.  
Hypothesis 7b: There is a negative relationship between the revenue diversification and 
bank profitability. 
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3 Methodological Aspects 
3.1 Sample 
We obtain our data through the Wharton Research Data Services (WRDS).  Within the 
Bank Regulatory category, we select the Bank Holding Companies database, which contains the 
financial data for bank holding companies in the US.  We then select “Search the entire database” 
to obtain all the variables we need for the period 2002 to 2014.  Following Trujillo-Ponce (2013), 
we use annual data. Moreover, we winsorize each variable at the 1% and 99% levels to ensure 
that our results are not driven by outliers. 
Our sample contains 18,204 observations on 2897 banks.  Breaking down by bank size, we 
set those banks with total assets smaller than one billion as small banks, those with total assets 
between one billion and ten billion as medium banks, and those with total assets greater than ten 
billion as large banks. Thus we have 12,037 observations on small banks, 5,035 observations on 
medium banks, and 1,132 observations on large banks.  Breaking down by time period, we set 
years 2002-2006 as ‘Before the crisis’, years 2007-2009 as ‘During the crisis’, and years 2010-
2014 as ‘After the crisis’.  Thus we have 9,811 observations before the crisis, 2,954 observations 
during the crisis, and 5,439 observations after the crisis.  Table 1 and Table 2 show the number of 
observations in our sample by size and by period. 
3.2 Definition of Variables 
3.2.1 Dependent Variables   
As for dependent variables, we use two variables to represent the profitability of banks.  
The first variable is the return on assets (ROA). This variable gives an idea of how efficient bank 
management is to use assets to generate profits. 
The second variable is the return on equity (ROE). This variable gives an idea of how 
competent bank management is to generate return for shareholders. 
Both variables are calculated using pre-tax profits as the numerator. While the ROA uses 
total assets as the denominator, the ROE uses total equity as the denominator. 
  9 
3.2.2 Independent Variables   
We aim to find out the factors affecting the profitability of US banks over the period 
2002-2014. We focus on seven factors, namely bank size, capitalization, asset structure, financial 
structure, asset quality, efficiency, and revenue diversification. 
To measure bank size, we use the logarithm of a bank’s total assets.  Because the 
distribution of bank assets is highly skewed, we take the logarithm of them to reduce 
heteroscedasticity. 
To analyse whether capitalization has an effect on bank profitability, we use the ratio of 
shareholder equity to total assets. We expect that the higher this ratio is, the more profitable the 
bank is (Hypothesis 2). 
We use the loans to total assets ratio to represent asset structure.  This ratio gives an 
overall look upon a bank’s asset composition, including how capable a company is to issue loans. 
An increase in the loans to total assets ratio means that an increased percentage of the total assets 
is tied up in loans.  We expect this ratio will have a positive relationship with bank profitability 
(Hypothesis 3). 
To test Hypotheses 4a and 4b, we use the ratio of customer deposits (both domestic and 
foreign, interest-bearing and noninterest-bearing) to total liabilities.  Customer deposits are a 
cheaper and more stable source of funds compared with borrowed funds. However, banks may 
increase interest rates in order to attract more deposits, and thus cause a drop in bank profits.  
Therefore, we anticipate that both positive and negative relationships between financial structure 
and bank profitability are possible. 
We use the ratio of nonperforming loans to gross loans to examine whether the level of 
asset quality affects bank profitability.  A nonperforming loan is either in default or close to 
default. In other words, a nonperforming loan is a doubtful loan.  Therefore, a higher non-
performing loans to gross loans ratio indicates lower asset qualities, and so we expect a positive 
relationship between the nonperforming loans to gross loans ratio and bank profitability.  On the 
other hand, high-risk loans may carry high interest rates, and so a negative relationship is also 
possible. 
To analyse the effect of efficiency on bank profitability, we choose the cost-to-income 
ratio (CIR). This ratio measures a bank’s overall efficiency. A lower cost-to-income ratio 
indicates a higher efficiency. 
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To measure the effect of revenue diversification on bank profitability, we use the 
following variable:  𝐷𝐼𝑉 = 1 − 𝑆𝐻!"#! + 𝑆𝐻!"!!  
following Stiroh and Rumble (2006). In this equation, SHNET is the share of net operating revenue 
from net interest sources and SHNON is the share of net operating revenue from non-interest 
sources. Specifically, 
𝑆𝐻!"# = 𝑁𝐸𝑇𝑁𝐸𝑇 + 𝑁𝑂𝑁 
 
𝑆𝐻!"! = 𝑁𝑂𝑁𝑁𝐸𝑇 + 𝑁𝑂𝑁 
where NET is net interest income and NON is total noninterest income. 
Finally, we include year dummy variables in all the regressions.  These dummy variables 
can capture the impact of potential time-varying economic variables (e.g., economic growth, 
inflation, interest rates). These variables may also affect bank profitability. 
Table 3 summarizes the definition, notation, and classification for all the variables. 
Table 4 provides an initial outline of the US banking industry over 2002-2014.  We can 
deduce from this table that US banks had quite stable ROAs and ROEs before and after the crisis, 
approximately 1.4 percent before the crisis and 1 percent after the crisis for ROA, and 16 percent 
before the crisis and 10 percent after the crisis for ROE.  For the period of 2007-2009, US banks 
suffered from the financial crisis and so their ROAs dropped to nearly zero and ROEs dropped to 
even -1~ -2 percent.  Moreover, during the crisis period US banks had slightly lower Eq/TA 
ratios, roughly 4 or 2 times higher NPL_GL ratios, and 5 percent higher CIR ratios than those 
ratios before or after the crisis respectively. 
Table 5 shows the correlation matrix for all the variables. 
3.3 Methodology  
In order to find out how each independent variable can affect bank profitability, we use a 
linear regression model.  Specifically, we use the SPSS software to run linear regressions and 
estimate coefficient on each of our independent variable.  Since we already winsorized each 
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variable at the 1% and 99% levels, our results will not be driven by outliers.  Our empirical 
equation is as follows: 
 
where Y denotes the dependent variable, which can be either the ROA (pre-tax profits divided by 
total assets) or the ROE (pre-tax profits divided by shareholder equity); subscripts i and t index 
different banks and years, respectively;  denotes the coefficient on each independent variable.  
We use year dummy variables to control for year fixed effects, and is the error term. 
We are also willing to figure out whether the effect of each independent variable on bank 
profitability differs across banks of different size, or across sample periods. Hence we break 
down our whole sample by bank size and by time period and run regressions respectively.  
Yi,t =α + β1 ⋅Sizei,t + β2 ⋅Eq /TAi,t + β3 ⋅Loan /TAi,t
+β4 ⋅Dep /TLi,t + β5 ⋅NPL /GLi,t + β6 ⋅CIRi,t
+β7 ⋅DIVi,t + β8 ⋅Year − Fixed(dummy)i,t + ε i,t
β
ε i,t
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4 Results 
4.1 Determinants of bank profitability in the US 
Table 6 provides the estimations of our empirical equation for both dependent variables 
(ROA and ROE) using all the banks in the US during the period 2002 to 2014. We have 18,204 
observations in total. 
We find that the coefficient on size is positive when ROA is the dependent variable, but 
negative when ROE is the dependent variable. Thus, size has a positive impact on ROA, but a 
negative impact on ROE. In other words, larger banks tend to have higher ROA but lower ROE. 
With regard to the effect of capitalization on profitability, the results are opposite 
depending on how we measure profitability.  When ROA is the dependent variable, the 
relationship is highly significant and positive, indicating that banks that are more capitalized are 
more profitable.  A possible reason is that the increase in capital could reduce the probability of 
failure and lower the bankruptcy risk, and thus reduce interest expense and increase bank 
profitability.  When the dependent variable is ROE, the effect of capitalization on profitability 
becomes negative but also highly significant.  That is, when banks have higher equity, the ratio of 
profit over equity goes down. 
Surprisingly, we find that coefficient on the loans-to-total-assets ratio is negative and 
highly significant.  This means that the more loans presented on a bank’s balance sheet, the lower 
the bank’s profitability, regardless of whether profitability is measured as ROA or ROE. This 
result, opposite to what we expected, might be explained by the fact that there are high costs of 
issuing loans. 
With regard to the deposits to total liabilities ratio, we observe a highly significant and 
negative relationship.  That is, the more deposits a bank uses, the lower the bank’s profitability. A 
possible reason is that banks offer high interest rates in order to attract more deposits, and this 
reduces their profitability. 
The coefficient on the ratio of nonperforming loans to total loans is negative and highly 
significant. This is consistent with our expectation, and indicates that banks that have lower asset 
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qualities are less profitable.  A possible reason is that, with an increase in nonperforming loans, 
banks have to set aside funds to cover future loan losses, and this reduces bank profitability. 
We also find a negative and significant relationship between efficiency (as measured by 
the cost-income ratio) and bank profitability. Thus more efficient banks are more profitable.  
From table 4 we observe a 15 percent increase in the CIR ratio during the crisis period than 
before the crisis. This means that during the financial crisis, banks were less efficient, and 
therefore CIR ratios went up and bank profitability went down. 
Finally, we find positive and highly significant coefficients on the DIV ratio, which 
measures revenue diversification, whether the dependent variable is ROA or ROE.  This indicates 
that more revenue-diversified banks are more profitable since diversifying is an effective way to 
reduce risks. 
4.2 Are there differences across banks of different size? 
Table 7, 8, and 9 provide the estimations of our empirical equation for both dependent 
variables (ROA and ROE) among small, medium, and large banks in the US during the period of 
2002 to 2014. 
More than sixty percent of our observations are labeled as small, around twenty eight 
percent are labeled as medium, and only six percent are labeled as large.  When we put ‘small’, 
‘medium’, and ‘large’ results together, we can better understand the differences across banks of 
different size.  Table 10 does this. 
From the table we can see several interesting differences across banks of different size. 
First, when ROE is the dependent variable, the coefficient on Eq/TA is negative for small banks, 
but positive for medium banks. This indicates that, for small banks, an increase in equity is 
associated with a decrease in ROE. In contrast, for medium banks, an increase in equity is 
associated with an increase in ROE. A possible reason is that medium banks can more effectively 
generate profits using equity capital so that medium banks perform better than small banks when 
holding more equity. 
Additionally, the coefficients on Loan/TA are negative and significant for medium and 
large banks whether ROA or ROE is the dependent variable, but the coefficient on Loan/TA is 
insignificant for small banks. Thus, medium and large banks that have more loans tied up to total 
asset are less profitable, while this relationship does not show up for small banks.  It appears that 
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larger banks should not rely too much on loans to generate profits since more percentage of loans 
could possibly reduce their profitability. 
Moreover, when ROE is the dependent variable, the coefficients on Dep/TL are negative 
and significant for medium and large banks but insignificant for small banks. When ROA is the 
dependent variable, the coefficients on Dep/TL are positive and significant for small banks but 
negative for medium and large banks, indicating that small banks that use more deposits are more 
profitable, while medium and large banks that use more deposits are less profitable. This indicates 
that it is better for small banks to attract more deposits as funding. In contrast, medium and large 
banks should use less deposits. 
Finally, the coefficients on Size, NPL/GL, CIR, and DIV are consistent across banks of 
different size, indicating that effects of these variables on bank profitability are the same across 
banks of different size. 
4.3 Are there differences across different sample periods? 
Table 11, 12, and 13 provide the estimations of our empirical equation for both dependent 
variables (ROA and ROE) among all banks in the US during the period of 2002 to 2006, 2007 to 
2009, and 2010 to 2014, respectively. 
More than fifty percent of our observations fall between 2002 and 2006, around sixteen 
percent fall between 2007 and 2009, and around thirty percent fall between 2010 and 2014.  
When we put ‘Before the crisis’, ‘During the crisis’, and ‘After the crisis’ results together, we can 
better compare the differences across different sample periods.  Table 14 does this. 
We see some differences across different time periods.  Specifically, the coefficients on 
size are negative and significant during and after the crisis, but insignificant before the crisis. This 
indicates that larger banks are less profitable during and after the crisis.  It appears that, during 
the crisis period, it is not wise to merge or acquire another bank since an increase in bank size 
would lower bank profitability. 
When ROE is the dependent variable, the coefficients on Eq/TA are negative before the 
crisis, but positive during and after the crisis. This indicates that banks that are more capitalized 
are less profitable before the crisis, but more profitable during and after the crisis.  Therefore 
banks may adjust their capital levels in different environment to better generate profits. 
Additionally, the coefficients on Loan/TA are negative and significant during and after 
the crisis but positive before the crisis whether the dependent variable is ROA or ROE. Thus, 
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banks with more loans as a share of total assets are less profitable during and after the crisis but 
more profitability before the crisis.  This tells us that issuing loans could be a profitable way for 
banks in normal times, but may not be profitable during a financial crisis or in the current 
environment when interest rates are very low in the US. 
Finally, with regard to the effect of financial structure, we observe a positive relationship 
before the crisis and a negative relationship after the crisis, while no statistical significance is 
observed during the crisis when ROA is the dependent variable.  This indicates that banks with 
more deposits are more profitable before the crisis but less profitable after the crisis. 
The coefficients on NPL/GL, CIR, and DIV are consistent across banks of different 
periods, indicating that there are no significant differences among all time periods on these 
aspects. 
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5 Summary 
This paper empirically analyses the factors affecting the profitability of US banks over 
the period 2002-2014. We also look for differences across banks of different size and across 
different sample periods. 
We find that: (1) banks that have higher levels of revenue diversification and higher 
efficiency tend to be more profitable whether we measure profitability using ROA or ROE. (2) 
Banks with a higher ratio of loans-to-total assets tend to have lower profitability. (3) Banks with a 
higher ratio of deposits-to-total liabilities have lower profitability. (4) Banks with lower asset 
quality have lower profitability. (5) Banks with higher capital have higher profitability, but only 
when we measure profitability using ROA. 
Finally, we also find that the relationship between several variables and bank profitability 
differs across banks of different size and across different sample periods. 
One limitation of our paper is that some variables used in the regressions may be 
endogenous. For example, we have assumed that capital affects bank profitability (e.g., Allen, 
Carletti, and Marquez, 2011). In practice, profitability may also affect capital, because more 
profitable banks may have higher capital. If capital is endogenous, estimating our empirical 
equation using ordinary least squares may produce biased estimates. We leave this issue to future 
research. 
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Appendix 
Table 1  
Number of banks in our sample by size 
 
Size Number of Observations 
Small 12,037 (66.12%) 
Medium 5,035 (27.66%) 
Large 1,132 (6.22%) 
All 18,204 (100%) 
 
 
 
 
Table 2  
Number of banks in our sample by periods 
 
Periods Number of Observations 
Before the crisis 9,811 (53.89%) 
During the crisis 2,954 (16.23%) 
After the crisis 5,439 (29.88%) 
All 18,204 (100%) 
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Table 3 
Definition, notation, and classification of variables 
 
Variables Definition Notation Classification 
    
Return on assets  Pre-tax profits / assets ROA Bank Profitability 
    
Return on equity Pre-tax profits / equity  ROE Bank Profitability 
    
Size  Log of total assets  Size Size 
    
Equity to total assets  Equity / assets  Eq/TA Capitalization 
    
Loans to total assets  Net loans / assets  Loan/TA Asset structure 
    
Deposits to total 
liabilities  
Deposits / liabilities 
  
Dep/TL Financial 
structure 
    
Nonperforming loans to 
gross loans  
Loans that are 90 days past due plus 
nonaccrual / total loans and leases  
NPL/GL Asset quality 
    
Cost to income ratio  Total noninterest expenses / (net interest 
income + noninterest income)  
CIR Efficiency 
 
    
Revenue diversification  𝐷𝐼𝑉 = 1 − 𝑆𝐻!"#! + 𝑆𝐻!"!!  
  
DIV Revenue 
diversification 
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Table 4 
Summary statistics 
 
 Year              
Variables 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 All Years 
ROA 0.014 
(0.008) 
0.014 
(0.007) 
0.014 
(0.007) 
0.014 
(0.007) 
0.014 
(0.007) 
0.011 
(0.009) 
0.000 
(0.017) 
-0.005 
(0.020) 
0.001 
(0.016) 
0.005 
(0.013) 
0.009 
(0.010) 
0.010 
(0.008) 
0.011 
(0.008) 
0.010 
(0.012) 
ROE 0.162 
(0.105) 
0.164 
(0.090) 
0.160 
(0.079) 
0.167 
(0.088) 
0.166 
(0.086) 
0.121 
(0.128) 
-0.028 
(0.286) 
-0.099 
(0.348) 
-0.005 
(0.259) 
0.048 
(0.196) 
0.082 
(0.157) 
0.103 
(0.104) 
0.106 
(0.096) 
0.108 
(0.176) 
Size 13.147 
(1.298) 
13.134 
(1.292) 
13.131 
(1.286) 
13.199 
(1.287) 
14.091 
(1.282) 
14.131 
(1.255) 
14.159 
(1.231) 
14.150 
(1.252) 
14.137 
(1.255) 
14.136 
(1.252) 
14.211 
(1.266) 
14.218 
(1.266) 
14.267 
(1.276) 
13.677 
(1.372) 
Eq/TA 0.092 
(0.029) 
0.091 
(0.030) 
0.091 
(0.030) 
0.090 
(0.030) 
0.090 
(0.028) 
0.090 
(0.029) 
0.085 
(0.031) 
0.084 
(0.035) 
0.089 
(0.036) 
0.096 
(0.035) 
0.101 
(0.035) 
0.101 
(0.034) 
0.106 
(0.033) 
0.092 
(0.032) 
Loan/TA 0.623 
(0.131) 
0.631 
(0.137) 
0.652 
(0.138) 
0.664 
(0.133) 
0.680 
(0.124) 
0.695 
(0.121) 
0.694 
(0.121) 
0.658 
(0.118) 
0.628 
(0.121) 
0.607 
(0.123) 
0.598 
(0.135) 
0.622 
(0.136) 
0.641 
(0.138) 
0.644 
(0.134) 
Dep/TL 0.884 
(0.107) 
0.883 
(0.107) 
0.873 
(0.109) 
0.875 
(0.106) 
0.851 
(0.110) 
0.839 
(0.110) 
0.833 
(0.106) 
0.861 
(0.105) 
0.878 
(0.102) 
0.889 
(0.099) 
0.889 
(0.110) 
0.891 
(0.106) 
0.891 
(0.101) 
0.874 
(0.108) 
NPL/GL 0.010 
(0.012) 
0.010 
(0.012) 
0.007 
(0.009) 
0.007 
(0.007) 
0.007 
(0.009) 
0.013 
(0.018) 
0.027 
(0.029) 
0.041 
(0.036) 
0.041 
(0.035) 
0.035 
(0.032) 
0.029 
(0.030) 
0.020 
(0.023) 
0.015 
(0.019) 
0.017 
(0.024) 
CIR 0.636 
(0.124) 
0.651 
(0.122) 
0.654 
(0.123) 
0.647 
(0.128) 
0.652 
(0.132) 
0.686 
(0.154) 
0.757 
(0.234) 
0.808 
(0.270) 
0.757 
(0.218) 
0.751 
(0.200) 
0.739 
(0.177) 
0.739 
(0.167) 
0.722 
(0.151) 
0.692 
(0.172) 
DIV 0.310 
(0.099) 
0.321 
(0.101) 
0.305 
(0.100) 
0.296 
(0.103) 
0.318 
(0.108) 
0.321 
(0.109) 
0.312 
(0.116) 
0.312 
(0.127) 
0.300 
(0.135) 
0.294 
(0.132) 
0.312 
(0.127) 
0.315 
(0.121) 
0.309 
(0.117) 
0.309 
(0.112) 
 
Note: This table reports means and standard deviations for the entire sample by year.  See Table 3 for a description of the variables. 
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Table 5 
Correlation matrix 
 
 ROA ROE Size Eq/TA Loan/TA Dep/TL NPL/GL CIR DIV 
ROA 1         
ROE .823** 1        
Size -.037** -.050** 1       
Eq/TA .325** .112** .080** 1      
Loan/TA -.013 .021** -.143** -.194** 1     
Dep/TL .039** .018* -.447** .044** .174** 1    
NPL/GL -.571** -.530** .124** -.116** -.056** -.032** 1   
CIR -.771** -.622** -.011 -.239** -.103** -.053** .407** 1  
DIV .146** .131** .246** -.017* -.142** -.108** -.080** .016* 1 
 
Notes: ** and * indicate significance at the 5% and 10% levels, respectively. Please see Table 3 for definition of variables. 
 
 
 
  
 24 
Table 6 
Regression results-All banks 
 
Variables ROA 
 
ROE 
 
Constant .042*** 
(.001) 
.616*** 
(.019) 
Size 
 
.000*** 
(.000) 
-.005*** 
(.001) 
Eq/TA .049*** 
(.002) 
-.297*** 
(.031) 
Loan/TA -.003*** 
(.000) 
-.025*** 
(.008) 
Dep/TL -.002*** 
(.000) 
-.053*** 
(.010) 
NPL/GL -.111*** 
(.002) 
-1.983*** 
(.048) 
CIR -.042*** 
(.000) 
-.516*** 
(.006) 
DIV .016*** 
(.000) 
.199*** 
(.009) 
   
Year fixed effects Yes Yes 
Number of observations 18204 18204 
R-squared .755 .537 
Model Sig. .000 .000 
 
Note: ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. Please see Table 3 
for definition of variables. 
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Table 7 
Regression results-Small banks 
 
Variables ROA 
 
ROE 
 
Constant .037*** 
(.002) 
.548*** 
(.039) 
Size 
 
-.001*** 
(.000) 
-.005** 
(.003) 
Eq/TA .044*** 
(.002) 
-.513*** 
(.039) 
Loan/TA .001 
(.000) 
.011 
(.009) 
Dep/TL .002*** 
(.001) 
-.009 
(.014) 
NPL/GL -.099*** 
(.003) 
-1.884*** 
(.062) 
CIR -.042*** 
(.000) 
-.488*** 
(.008) 
DIV .016*** 
(.000) 
.198*** 
(.011) 
   
Year fixed effects Yes Yes 
Number of observations 12037 12037 
R-squared .768 .502 
Model Sig. .000 .000 
 
Note: ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. Please see Table 3 
for definition of variables. 
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Table 8 
Regression results-Medium banks 
Variables ROA ROE 
 
Constant .053*** 
(.003) 
.817*** 
(.056) 
Size 
 
-.001*** 
(.000) 
-.018*** 
(.003) 
Eq/TA .071*** 
(.003) 
.287*** 
(.062) 
Loan/TA -.006*** 
(.001) 
-.078*** 
(.016) 
Dep/TL -.004*** 
(.001) 
-.049** 
(.020) 
NPL/GL -.126*** 
(.004) 
-2.069*** 
(.087) 
CIR -.043*** 
(.001) 
-.587*** 
(.012) 
DIV .016*** 
(.001) 
.223*** 
(.017) 
   
Year fixed effects Yes Yes 
Number of observations 5035 5035 
R-squared .764 .606 
Model Sig. .000 .000 
 
Note: ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. Please see Table 3 
for definition of variables. 
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Table 9 
Regression results-Large banks 
 
Variables ROA ROE 
 
Constant .061*** 
(.005) 
.701*** 
(.076) 
Size 
 
-.001*** 
(.000) 
-.007* 
(.004) 
Eq/TA .048*** 
(.007) 
-.046 
(.106) 
Loan/TA -.011*** 
(.002) 
-.160*** 
(.023) 
Dep/TL -.007*** 
(.002) 
-.051** 
(.023) 
NPL/GL -.123*** 
(.011) 
-1.949*** 
(.169) 
CIR -.042*** 
(.001) 
-.507*** 
(.020) 
DIV .014*** 
(.002) 
.173*** 
(.031) 
   
Year fixed effects Yes Yes 
Number of observations 1132 1132 
R-squared .718 .622 
Model Sig. .000 .000 
 
Note: ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. Please see Table 3 
for definition of variables. 
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Table 10 
Regression results-Size 
 
Variables ROA ROE 
Small Medium Large Small Medium Large 
Constant .037*** 
(.002) 
.053*** 
(.003) 
.061*** 
(.005) 
.548*** 
(.039) 
.817*** 
(.056) 
.701*** 
(.076) 
Size 
 
-.001*** 
(.000) 
-.001*** 
(.000) 
-.001*** 
(.000) 
-.005** 
(.003) 
-.018*** 
(.003) 
-.007* 
(.004) 
Eq/TA .044*** 
(.002) 
.071*** 
(.003) 
.048*** 
(.007) 
-.513*** 
(.039) 
.287*** 
(.062) 
-.046 
(.106) 
Loan/TA .001 
(.000) 
-.006*** 
(.001) 
-.011*** 
(.002) 
.011 
(.009) 
-.078*** 
(.016) 
-.160*** 
(.023) 
Dep/TL .002*** 
(.001) 
-.004*** 
(.001) 
-.007*** 
(.002) 
-.009  
(.014) 
-.049** 
(.020) 
-.051** 
(.023) 
NPL/GL -.099*** 
(.003) 
-.126*** 
(.004) 
-.123*** 
(.011) 
-1.884*** 
(.062) 
-2.069*** 
(.087) 
-1.949*** 
(.169) 
CIR -.042*** 
(.000) 
-.043*** 
(.001) 
-.042*** 
(.001) 
-.488*** 
(.008) 
-.587*** 
(.012) 
-.507*** 
(.020) 
DIV .016*** 
(.000) 
.016*** 
(.001) 
.014*** 
(.002) 
.198*** 
(.011) 
.223*** 
(.017) 
.173*** 
(.031) 
       
Year fixed 
effects 
Yes Yes Yes Yes Yes Yes 
Number of 
observations 
12037 5035 1132 12037 5035 1132 
R-squared .768 .764 .718 .502 .606 .622 
 
Note: ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. Please see Table 3 
for definition of variables. 
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Table 11 
Regression results-Before the crisis 
 
Variables ROA ROE 
 
Constant .030*** 
(.001) 
.514*** 
(.014) 
Size 
 
4.021E-5 
(.000) 
.000 
(.001) 
Eq/TA .044*** 
(.002) 
-.949*** 
(.023) 
Loan/TA .001*** 
(.000) 
.015*** 
(.005) 
Dep/TL .002*** 
(.000) 
.007 
(.007) 
NPL/GL -.077*** 
(.004) 
-1.332*** 
(.064) 
CIR -.042*** 
(.000) 
-.505*** 
(.006) 
DIV .017*** 
(.000) 
.196*** 
(.007) 
   
Year fixed effects Yes Yes 
Number of observations 9811 9811 
R-squared .641 .524 
Model Sig. .000 .000 
 
Note: ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. Please see Table 3 
for definition of variables. 
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Table 12 
Regression results-During the crisis 
 
Variables ROA ROE 
 
Constant .054*** 
(.003) 
.712*** 
(.067) 
Size 
 
-.001*** 
(.000) 
-.018*** 
(.003) 
Eq/TA .062*** 
(.005) 
.726*** 
(.117) 
Loan/TA -.009*** 
(.001) 
-.084*** 
(.030) 
Dep/TL -.002 
(.002) 
-.035 
(.036) 
NPL/GL -.170*** 
(.006) 
-2.622*** 
(.133) 
CIR -.043*** 
(.001) 
-.623*** 
(.017) 
DIV .016*** 
(.001) 
.266*** 
(.030) 
   
Year fixed effects Yes Yes 
Number of observations 2954 2954 
R-squared .773 .599 
Model Sig. .000 .000 
 
Note: ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. Please see Table 3 
for definition of variables. 
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Table 13 
Regression results-After the crisis 
 
Variables ROA ROE 
 
Constant .052*** 
(.002) 
.588*** 
(.046) 
Size 
 
-.001*** 
(.000) 
-.007*** 
(.002) 
Eq/TA .047*** 
(.003) 
.190*** 
(.067) 
Loan/TA -.007*** 
(.001) 
-.093*** 
(.017) 
Dep/TL -.008*** 
(.001) 
-.087*** 
(.024) 
NPL/GL -.081*** 
(.004) 
-1.437*** 
(.082) 
CIR -.041*** 
(.001) 
-.399*** 
(.013) 
DIV .013*** 
(.001) 
.144*** 
(.018) 
   
Year fixed effects Yes Yes 
Number of observations 5439 5439 
R-squared .718 .365 
Model Sig. .000 .000 
 
Note: ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. Please see Table 3 
for definition of variables. 
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Table 14 
Regression results-Periods 
 
Variables ROA ROE 
Before During After Before During After 
Constant .030*** 
(.001) 
.054*** 
(.003) 
.052*** 
(.002) 
.514*** 
(.014) 
.712*** 
(.067) 
.588*** 
(.046) 
Size 
 
4.021E-5 
(.000) 
-.001*** 
(.000) 
-.001*** 
(.000) 
.000 
(.001) 
-.018*** 
(.003) 
-.007*** 
(.002) 
Eq/TA .044*** 
(.002) 
.062*** 
(.005) 
.047*** 
(.003) 
-.949*** 
(.023) 
.726*** 
(.117) 
.190*** 
(.067) 
Loan/TA .001*** 
(.000) 
-.009*** 
(.001) 
-.007*** 
(.001) 
.015*** 
(.005) 
-.084*** 
(.030) 
-.093*** 
(.017) 
Dep/TL .002*** 
(.000) 
-.002 
(.002) 
-.008*** 
(.001) 
.007 
(.007) 
-.035 
(.036) 
-.087*** 
(.024) 
NPL/GL -.077*** 
(.004) 
-.170*** 
(.006) 
-.081*** 
(.004) 
-1.332*** 
(.064) 
-2.622*** 
(.133) 
-1.437*** 
(.082) 
CIR -.042*** 
(.000) 
-.043*** 
(.001) 
-.041*** 
(.001) 
-.505*** 
(.006) 
-.623*** 
(.017) 
-.399*** 
(.013) 
DIV .017*** 
(.000) 
.016*** 
(.001) 
.013*** 
(.001) 
.196*** 
(.007) 
.266*** 
(.030) 
.144*** 
(.018) 
       
Year fixed 
effects 
Yes Yes Yes Yes Yes Yes 
Number of 
observations 
9811 2954 5439 9811 2954 5439 
R-squared .641 .773 .718 .524 .599 .365 
 
Note: ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. Please see Table 3 
for definition of variables. 
 
